General Methods
Chemicals and solvents were either purchased from commercial suppliers or purified by standard techniques. Analytical thin layer chromatography (TLC) was performed using Merck 60 F254 precoated silica gel plate (0.2 mm thickness). Subsequent to elution, plates were visualized using UV radiation (254 nm) on Spectroline Model ENF-24061/F 254 nm.
Flash chromatography was performed using Merck silica gel 60 with AR grade solvents.
Proton nuclear magnetic resonance spectra ( 1 H NMR) were recorded on a Bruker Avance DPX 400 spectrophotometer (CDCl3 as solvent). Chemical shifts for 1 H NMR spectra are reported as in units of parts per million (ppm) downfield from SiMe4 ( 0.0) and relative to the signal of chloroform-d ( 7.2600, singlet). Carbon nuclear magnetic resonance spectra ( 13 C NMR) are reported as in units of parts per million (ppm) downfield from SiMe4 ( 0.0) and relative to the signal of chloroform-d ( 77.03, triplet).
All reagents were purchased from commercial supplier and were used without any purification.
MnF2 (Sigma Aldrich, 98% purity) and MnCl2.4H2O (Sigma Aldrich, 99% purity) were purchased from Sigma Aldrich. The N-heteroarylated products are all known compounds that exhibited spectroscopic data identical to those reported in the literature [1] [2] [3] [4] [5] except for 4a, 4b, 7a, 8a.
General procedure for N-heteroarylation of nitrogen nucleophiles
The N-nucleophile (0.735 mmol), MnF2 (Sigma-Aldrich, 98% purity, 0.0735-0.147 mmol), Cs2CO3 (1.47 mmol), the heteroaryl halide (1.103 mmol), trans-1,2-diaminocyclohexane (0.147-0.294 mmol) and water (0.1 mL) were added to a reaction vial and a screw cap was fitted to it. The reaction mixture was stirred under air in a closed system at 130˚C for 24 h.
After cooling to room temperature, the mixture was diluted with dichloromethane and filtered through a pad of Celite. The combined organic extracts were dried with anhydrous Na2SO4 and the solvent was removed under reduced pressure. The crude product was purified by silica-gel column chromatography to afford the Nheteroarylated product. The identity and purity of known products was confirmed by 1 H and 13 C NMR spectroscopic analysis. 1 Following the general procedure using 7-azaindole (87 mg, 0.735 mmol) and 3-iodothiophene (0.112 ml, 1.11 mmol) provided 116 mg (79% yield) of the coupling product as a brown oil after purification by flash chromatography (98:2 hexane/ethyl acetate) of the crude oil. 
1-(thiophen-3-yl)-1H-pyrrolo[2,3-b]pyridine (3c)

5-bromo-1-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridine (4a)
5-bromo-1-(pyridin-2-yl)-1H-pyrrolo[2,3-b]pyridine (4b)
Following the general procedure using 5-bromo-7-azaindole (87 mg, 0.735 mmol) and 2-iodopyridine (0.117 ml, 1-(thiophen-3-yl)-1H-indole (5b) 1 Following the general procedure using indole (86 mg, 0.735 mmol) and 3-iodothiophene (0.112 ml, 1.11 mmol) provided 111 mg (76% yield) of the coupling product as a yellow oil after purification by flash chromatography (98:2 petroleum ether/ethyl acetate) of the crude oil.
